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(54) Conveyor pipe for pneumatically transporting bulk material 

(57) The conveyor pipe (1 ) includes a pipe wall with an interior wall surface provided with projections directed radially in- 
wardly toward the interior of the pipe for eliminating the formation of angel hair. The projections (2) have a radial height less 
than about 1 mm, preferably at least 1 Op., and may be formed by the wall or annular or helical ridges 2, Fig 3, or by a 
metallic or plastic insert, eg grid, grating or spiral 6, Fig 4, 
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OONVEYOR PIPE FOR PNEUMATICALLY TRANSPORTING BULK MATERIAL 



Thi-s invention relates to a conveyor pipe for 

pneumatically transporting bulk material. 

Conveyor pipes of this type usually are made of metal, 
sometimes of plastics material or glass. In order to keep 
the frictional resistance as low as possible and to prevent 
or at least delay the formation of wall deposits, conveyor 
pipes with smooth wall surfaces have been used. 

It is known that during transport 7 especially of certain 
granular materia 1^ so-called angel hair occurs to a certain 
extent i.e. the occurrence of hairlike , threadlike or 
strand-like formations. The formation of such angel hair is 
troublesome for further handling of the bulk material 
because of its tendency to agglomerate to larger 
accumulations in silos, gravity mixers, circulation mixers*, ' 
separators or the like and thus to impair the operation of 
the parts or in the worst case to lead to a stoppage of 
operation. In addition, also the manufacturing industry 
demands bulk material free of angel hair which thus has to 
be separated by suitable devices. 
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It is the general belief that the formation of angel 
hair occurs primarily through friction of bulk material 
particles at the interior wall surface of the conveyor 
pipe- Therefore, it has been proposed to use smooth 
conve_ypr pipes and to maintain a low conveying speed to 
keep the friction as low as possible in order to minimize 
the formation of angel hair. 

US-PS 4,621,953 describes a conveyor pipe which is 
provided with inwardly directed projections preferably 
arranged in curved elbows, especially at the outer portion 
of the interior wall surface of the elbow.. These 
projections are not provided to prevent angel hair but 
rather serve the purpose of avoiding erosion of the pipe 
wall by breaking the flow of bulk material. Therefore, the 
projections are of massive design and preferably of 
pyramid-like shape with a radial height o.f the order of 
2.5 cm . 

German Of f enlegungsschrift DE-OS 2,008,989 
describes a conveyor pipe with an interior wall provided 
with indentations of slight depth. These indentations, 
however, are again not provided to eliminate the formation 
of angel hair but rather to prevent the formation of wall 
deposits. 
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There is thus a need for an improved conveyor pipe for 
pneumatically transporting bulk material which at least mi- 
nimises the afore-stated drawbacks. 

5 According to the present invention there is provided a 

conveyor pipe for pneumatically transporting bulk material, 
having a wall provided with projections inwardly directed 
toward the pipe interior, with said projections having a 
height, radially of the pipe, which is less than about 1 mm. 

10 

Suitably, the height of the projections should be at least 
10li radially of the pipe. 

While in pipe walls with massive or high projections as 
15 provided in a conveyor pipe according to US-PS 3, 117, 821 # 
the formation of angle hair is even increased, it has been 
found that the provision of projections of small height, 
produces the desired effect although the contour of the 
interior wall surface of the conveyor pipe increases the 
20 friction. The present invention thus deviates from common 
belief according to which the formation of angel hair can 
be held in check by attaining low friction between bulk 
material particles and the interior surface of the wall. 

25 The provision of projections in accordance with the 

present invention eliminates or at least considerably 
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reduces the formation of angel hair. It is believed that 
this effect is achieved because the projections, although 
overall increasing the friction, keep the period within 
which'. tMe single bulk material particle or bulk material 
grain contact the pipe wall relatively short so that 
the superficial heating of the bulk material particles 
through friction is kept low. 

Advantageously, the projections are provided through 
radial indentations or annular radial constrictions ' of the 
pipe wall of the conveyor pipe. The projections may, 
however./ also be attained by a helical radial indentation 
of the pipe wall. 

Conveniently the projections may be provided by an insert 
which is contained within a smooth conveyor pipe and bears 
closely, against the interior wall surface of the conveyor 
pipe. The insert may preferably be made in the form of a 

metal grid, metal netting, spiral of the like. 

For a better understanding of the present invention, and 
to show- how the same may be carried in to effect, reference will 
now be /made, by way of example, to the accompanying drawings, 
in which:- 
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. FIG. 1 is a -schematic longitudinal view of a 
"conveyor pipe in accordance with. a first embodiment of the 
present invention, 

5 FIG. 2 is a schematic longitudinal view of a 

conveyor pipe in accordance with a second embodiment, of the 
present invention, 

FIG. 3 is a partial cross sectional view of a 
10 detail X as designated in FIGS. 1 and 2, and 

FIG. A is a schematic longitudinal perspective exploded 
view of a conveyor pipe in accordance with a third embodiment 
of the present invention. [ 

15 

Referring now to the drawings, and in particular to 
FIG. 1, there is shown a schematic longitudinal view of a 

20 conveyor pipe in accordance with a first embodiment of the 

present invention and generally designated by reference 
numeral 1. The conveyor pipe 1 is preferably .made of metal 
and includes a plurality of radially inwardly directed 
projections 2 spaced apart in the_axial direction of the conveyor 

25 pipe 1. As shown in FIG. 3, the projections 2 are defined 
by annular constrictions or circumferential diametrical 
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reductions 3 in a vail la of the conveyor pipe 1 and are 
spaced from each other at a distance a. The conveyor pipe 1 
may be provided with such constrictions 3 at any suitable 
time i.e. after installation of the conveyor pipe 1, by 
means of suitable tools or also during production through 
e.g. an extrusion process. Although' FIG. 1 shows the 
constrictions 3 spaced at -a uniform distance, it will be 
appreciated that the constrictions 3 may be provided also 
at irregular distances. 

Turning now to FIG. 2, there is shown a schematic 
longitudinal view of a conveyor pipe in accordance with a ... 
second embodiment of the present invention; the only 

difference to the first embodiment residing in the fact 
that the projections 2 are defined by a helical 
indentation 4 in the wall la, with the projections 2 being 
spaced from each other at a distance b with reference to a 
generatrix. 

Although both embodiments as illustrated in FIGS. 1 
and 2 show conveyor pipes 1 with continuous projections 2 
which are directed radially inwardly toward the interior of 
the conveyor pipe 1, it will be appreciated that these 
projections 2 may certainly be provided intermittently in 
the form of single depressions in the wall la. 
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The height d of the projections 2 should be smaller 
than about 1 mm and at least lOy. The axial distanced in 
FIG. 1 and the axial distance b in FIG* 2 can be selected 
as -small as possible. However, it should not be greater 
5 than twice the diameter of the conveyor pipe in order, to 
ensure the desired effect. 

Turning now to FIG.- 4, there is shown a schematic 
longitudinal perspective exploded view of a conveyor pipe in. 

10 accordance with a third embodiment of the 

present invention in which a smooth conveyor pipe 5 
accommodates .an insert in form of a tubular member 6 which 
bears closely against the interior 'wall surface of the 
conveyor pipe 5. The tubular member 6 may be a 

15 netting, grid f meshed fabric ^ or the like of metal or 
plastics material. 
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CLAIMS 



A conveyor pipe for pneumatically transporting bulk 
- material, having a wall provided with projections inwardly directed 
toward the pipe interior, with said projections having a height, 
radially of the pipe, which is less than about 1 mm. 

» 

A conveyor pipe according to Claim 1, wherein the 
projections have a height of at least 10y radially of the pipe. 

A conveyor pipe according to Claim 1 or Claim 2, wherein 
the projections lie roughly on the same generatrix having an axial 
distance from each other which is not more than twice the 
diameter of the pipe walL 

A conveyor pipe according to any one of Claims 1 to 3, 
wherein the projections are radial indentations in the pipe wall. 

A conveyor pipe according to any one of Claims 1 to 3, 
wherein the projections are annular, radial constrictions of the pipe 
wall. 

A conveyor pipe according to any one of Claims 1 to 3, 
wherein the projections are provided by a helical, radial 
constictions of the pipe wall. 

A conveyor pipe according to any one of Claims 1 to 3, 
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including an insert bearing against the interior surface of the pipe 
wall for providing the projections. 

8. A conveyor pipe according to Claim 7, wherein the insert is 
5 a metal grid. 

9. A conveyor pipe according to Claim 7, wherein the insert is 
a metal netting. 

10 10. A conveyor pipe according to Claim 7, wherein the insert is 

a spiral. 

11. A conveyor pipe for pneumatically transporting bulk 

material, substantially as hereinbefore described and as illustrated 
15 in Figures 1 and 3, Figures 2 and 3, or Figure 4 of the 

accompanying drawings. 
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